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Improvements in or connected with Diaphragms or the like for 

Sound Beprodncers, 



I, Alexander Isidore Abrahams a 

Sfrj? ^ e Y nit ^ States of America, 
of 18 Washington Place, New York City 
United States of America, do hereby de- 
ll gg™^ denature of this invention to be as 

- Ttis invention relates to improvements 
in or connected with diaphragms or the 
I- i i S0 V ad re Producers and more par- 
£0 ticularly though not necessarily exclu- 
sively this invention relates to diaphragms 
for loud speakers of the enclosed moving- 
coil kind. ° 

When a diaphragm is caused to vibrate 
15 s*cn tor instance as by being subjected to 
tne influence ot sound controlled electric 
currents passing through a coil connected 
with said diaphragm and located in a 
magnetic field the displacement of the 
20 diaphragm will vary i n accordance with 
various, factors including factors depend- 

S3° n * tbe f0 f^ of dra P^agm and the 
method oi mounting such diaphragm. In 
order to obtain fidelity in the reproduction 

25 ox sound throughout a wide range of fre- 
quencies it is desirable for the diaphragm 
to move m a piston like manner and for 
provision to be made for preventing or re- 
ducing the tendency for any part of the 

30 Jap W to break into secondary or 
local vibrations such as give rise to dis- 
tortion of the reproduced sound and /or 
undesirable resonance effects. My in- 
vention has for its object inter alia to pro- 
vide a diaphragm which is capable of ffiv- 

5l a n ltf l reproduction of solind 
throughout the audible ram?e of fre 
quencies and which will be of simple and 

According to the present invention I 
provide a diaphragm characterised iby the 

and relatively stiff zone, surrounded by 
« an outer and relatively flexible zone which 
is adapted to be clamped or secured in any 
convenient manner to a suitable support 
and an intermediate zone between said 
inner and outer zones, said intermediate 
50 zone having radial Antes or a series of cor- 
rugations depressions, grooves or the like 
so formed as to stiffen and /or to break up 
the surf ace of sai d intermediate zone in 



order to prevent the establishment of 
secondary nodal points or local vibrations 55 
such as may bring in their train distor- 
tion and/or undesirable resonance. 

It will be readily appreciated that 
according to my invention the centre part 
ot tne diaphragm is adapted to move sub- 60 
stantially m a piston like manner, the 
flexing movements being substantially con- 
lined to the outer and more flexible peri- 
pheral zone of said diaphragm where the 
surface however is treated in order to €5 
prevent local vibrations. 

According to another feature of this in- 
vention and in order to enhance the free- 
dom for movement of tne aforesaid centre 
part and in order to define within certain 70 
limits the area within which the aforesaid 
local vibrations are likely to be established, 
1 preferably provide ridges, flutes, corrul 
gations or the like around the part of the 
diaphragm between the centra zone and 75 
the clamped periphery so as to form 
definite lines about which the unit will 
tend to flex or bend. Thus for example I 
may provide two concentrically disposed 
corrugations around the diaphragm so as SO 
to define within the material thereof an 
annular section to which all flexing move- 
ments will be restricted and in such cases 
this annular section may be treated in the 
manner before set forth in order to pre- 

Ve ™, iocal and - un desirable vibrations. 

The aforesaid radial flutes or depres- 
sions, corrugations or the like may be 
formed m the material of the diaphragm 
m any convenient manner and may be°of 
any required shape. Thus for instance 
flutes of regular channel section may be 
employed or depressions of circular ellip- 
tical oval or other suitable shape may be 
employed or such depressions may be 
formed by means of two or more intersect- 
ing channels for instance arranged in the 
form of an " X 

A diaphragm unit according to my in- 
vention may be made from any suitable *<K> 
material such as a non-magnetic metal or 
alloy or non-metallic materials may be 
employed and the aforesaid centre zone is 
preferably in the form of a cone, part of 
a sphere or of other suitable curved or 105 
substantially conical contour and so 
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jnouated that its apex or convex part is 
presented towards the mouth, or horn of 
the sound reproducing instrument. 

Since in a device according* to my in* 
5 vent ion the centre zone is given great 
freedom for movement it is apparent that 
pursuant to the relatively big- amplitudes 
of the movements of this part of the dia- 
phragm there is a tendency for the wire 

10 connecting the armature coil to fracture 
and in order to overcome this tendency I 
preferably form a loop or coil in this wire 
at the point where movement takes place. 
In order that my invention may be well 

15 understood I wilf now described^ by way 
of example one preferred embodiment in 
greater detail and in application to a 
moving-coil loud-speaker of the enclosed 
type. 

20 In this example the diaphragm unit is 
made of duralumin <Begistered Trade 
Mark) or other suitable material and in- 
cludes a centre zone of substantially ihe 
form of a seg*ment g£ a hollow sphere, a 
25 peripheral zone which is adapted to be 
clamped to the pot or appropriate parts of 
the sound emitting instrument and an 
intermediate zone between the aforesaid 
two zones. A downwardly prqjeeting 
3Q ilange is formed on the under pa^'i ex the 
diaphragm unit and carrier the armature 
or speech coil, this Saj^e may be secured 
to the centre zone^of the unit in any con- 
venient way^oi^it may be integral there- 
to -ritb. tlijus^said flange may be formed by 
an extension of part of the shell of the 
aforesaid inner zone. 

The aforesaid inner zone is bv reason 
of its gauge and shape relatively rigid^ but 
£0 the peripheral part is relatively flexible, 
it is thus apparent that any hendincr move- 
ments of the diaphragm are limited to the 
aforesaid intermediate zone and such niove- 
, _ ments may give rise to local vibrations or 
45 j] le lifce. In order to break up the uni- 
formity of the surface and prevent un- 
desirable resonance or the like I form a 
series of radial flutes in this zone, said 
flutes being for instance formed in a 



stamping or pressing ^operation and m ^q, 
order effectively to restrict all bending 
movements to this so treated zone I pre- 
ferablv provide two grooves, channels or 
the like around the boundaries of said 
zone. These channels or the like in the 55 
example being described will of course be 
in the form of two concentric circles and 
may be formed during the stamping or 
pressing operation employed for the pur- 
pose of forming the channels, flutes or the qq 
like in the aforesaid intermediate zone of 
the diaphragm or as a separate opera- 
tion. If desired holes, slots or the like 
may also be formed in the peripheral zone 
of the diaphragm for receiving the clamp- 65 
ing bolls or studs during the aforesaid 
pressing or stamping process. 

In the example under consideration the 
armature or speech coil is wound on the 
circular flange projecting below the main 70 
body of the diaphragm and the wire of 
said winding is looped 01 coiled at the 
point of lead off from the moving part of 
the diaphragm to the clamped part so that 
the desu^ejL^play is afforded to obviate 75 
fracture" of said winding by reason of move- 
-liieiits of the diax>hragm. 

Whilst I have hereinbefore given an 
example of a diaphragm according to my 
invention I wish it to be understood that 80 
the particular details and arrangement of 
parts may be varied or modified without 
departing from the scope thereof. Thus 
for instance the unit may be made from 
any suitable material or materials and 85 
may be of any desired dimensions, 
further whilst I have described a dia- 
phragm according to my invention in 
application to a moving coil loud speaker 
of the enclosed type h is to be understood 90 
that my invention may be applied to other 
types of loud speakers or sound repro- 
ducers. 

Dated this 2nd day of December, 1931. 
For the Applicant, 

fbaxe: b. dehx & Co.. 

Chartered Patent Agents. 
Kingsway House, 10o\ Kings way, W.C. 2. 



COMPLETE SPECIFICATION. 

Improvements in or connected with Diaphragms or the like for 

Sound Reproducers. 

I, Alexander Isidoke Abrahams a This invention relates to improvements 

$5 citizen of the United States of America, in or connected with diaphragms or the 

of 18, Washington Place, Xew York City, like for acoustic devices and more par- 

Fnited States of America, do hereby de- ticnlarly though not necessarily exclu- 105 

clare the nature of this invention and in sively this invention relates to diaphragms 

what manner the same is to he performed, for loud speakers of the moving-coil kind. 

100 to he particularly described and ascertained When a diaphragm is caused to xibrate 

in and bv the following statement : — such for instance as by being subjected to 
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the influence of sound controlled electric tially confined to the zone between said 

currents passing through a coil connected annular corrugations and by stiffening 

with said diaphragm and located in a such zone in the above mentioned manner 

magnetic field, the displacement of the at points spaced from said annular eorru- 

j5 diaphragm will vary in accordance with gations the flexing movements are sub- ; 70* 

various factors including factors depend- stantially limited to bending movements 

ing upon the form of diaphragm and the about these corrugations and local vibra- 

method of mounting such diaphragm. In tions of the material are avoided, 
order to obtain fidelity in the reproduc- The aforesaid depressions, channels, 

£0 tion of sound throughout a wide range of flutes, bosses or the like for stiffening de- #5- 
frequencies it is desirable for the dia- sired parts of the outer zone of a dia- 
phragm to move in a piston-like manner phragm according to this invention may be 
and for provision to be made for prevent- formed in any convenient manner and be 
ing or reducing the tendency for any part disposed radially or in any other suitable 

£5 of the diaphragm to break into secondary arrangement. Such depressions flutes, 80* 

or local vibrations such as give rise to dis- bosses, or the like may also be of any de- 

tortion of the reproduced sound and/or sired shape. Thus for instance I may 

undesirable resonance effects. My inven- provide flutes of regular channel seetion 

tion has for its object, inter alia, to pro- or of a section adapted to give uniform 

20 yide a diaphragm which is capable of giv- stiffening properties throughout their 85- 

ing faithful reproduction of sound length or depressions or the like of cir- 

throughout the audible range of fre- cular ^ elliptical ot oval shape may be em- 

quencies and which will be of simple and ployed. In yet another arrangement such 

robust construction and of a very sensitive depressions or the like may be formed by 

25 nature. two or more intersecting channels, thus 90* 

According to the present invention I they may be in the form of a series of pairs 

provide a diaphragm including a central of channels arranged in ** X 55 forma- 

paTt or zone adapted to vibrate in a tion. 

piston-like manner, an outer part or zone A diaphragm unit according to this in- 
30 ^kich is adapted to be clamped or other- vention may be made from any suitable 9& 
wise secured to o, suitable support, and material such for example as a non-mag- 
an intermediate zone between said clamped netic metal or alloy or from suitable non- 
edge and central zone, said intermediate metallic material and the centre zone may 
zone being stiffened in a radial direction be stiffened in any convenient manner. 
~ at a series of spaced points and having Thus it may be domed and be substantially ^qq 
p one or more annular corrugations, ridges of conical "shape or in the form of a sec- 
or the like defining its inner and/or outer tion of a sphere or other curved body, 
limits, said corrugation ot corrugations or In cases wherein said central zone is in 
the like being spaced from said stiffened the form of a dome, the dia- 
?£Q points. phragm is preferably so mounted that 
l The aforesaid intermediate zone may be its apex or convex part is presented to- 
stiffened for instance by means of a plur- wards the orifice of the acoustic device and 
ality of bosses, corrugations depressions, such, device may be either of the hornless 
grooves, flutes or the like spaced from kind or of the kind employing a horn and 
45 eai % °^ ner an< l from the annular corru- may include an electro-dynamic driving 
gation, corrugations or the like. unit of the moving coil kind ot any other 

The aforesaid flutes, bosses or the like suitable driving unit may be employed, 
formed in the intermediate zone of the Since in a device according to this in- 
diaphragm break up the surface of that vention the centre zone is given great f ree- 
zone and tend to prevent any local vibra- dom for piston-like movement the ampli- op- 
tions or establishment of secondary nodal tude of such, movement will be relatively 
points which may bring in their train dis- big and will cause material flexing of tne 
tortion and /or undesirable resonance and wires leading from the speech, coil when 
the annular corrugation, corrugations ot such a mode of driving the unit is em- 
£5 the like form clearly defined lines or zones ployed. This flexing of the wires may ^g® 
about which flexing of the diaphragm may tend to fracture them and in order to ~ " 
readily take place as the centre zone is oppose this I preferably form one or more 
caused to move in a piston-like manner, loops in said wires at the part or parts 
I preferably provide one annular corru- where maximum movement occurs so jthat 
gation around the edge of the central material bending of the wire is avoided. ^j^. 
stiffened zone and a second annular cor- In order that my invention may be well - 
rugation substantially in alignment with understood I will now describe by way of 
the inner edge of the clamped part of the example one embodiment thereof with 
periphery of the diaphragm. AU flexing reference to the accompanying drawing 
@5 of t£e diaphragm will then be substan- which shows one form of diaphragm in 130 
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rear elevation. 

Referring: to the figure, the diaphragm 
comprises a central dome-shaped portion 7 
and an annular portion or flange including 
^ a peripheral portion 10 and an intermedi- 
ate annular zone S. The zone 8 includes 
a plurality of depressions, flutes or the 
like 9 spaeed from each other and arranged 
radially. In the drawings the aforesaid 

10 depressions are shown substantially of 
oval shape with their narrow ends pre- 
sented towards the central zone 7, It is 
obvious, however, that the number, shape 
and arrangement of such depressions or the 

£g like may be varied in many ways, their 
function being to stiffen the zone in a 
radial direction at a plurality of spaeed 
points. The peripheral part 10 of the 
diaphragm^ is adapted to *be clamped to 

20 the acoustic device in any convenient 
manner, said clamped section as well as 
the periphery of the domed centre zone of 
the diaphragm being spaeed from the de- 
pressions 9 so as to form two eireumferen- 

gg tial bending* zones. An annular corruga- 
tion, depression or the like 11 is provided 
in the outer bending zone and another 
annular corrugation, depression or - the 
like 12 is provided in the inner bending 1 

2Q ioue in order to eonnne substantially all 
bending movements to said annular corru- 
gations or the like and to provide great 
freedom for the piston-like niovements of 
the central zone 7. 

The aforesaid diaphragm is in this ex- 
ample stamped from a single sheet of 
metal, for instance, oi aluminium or a 
suitable aluminium alloy, such as Dur- 
alumin (Registered Trade 3£erk) and the 
thickness is about .002 of an inch. 

When the part 7 is caused to vibrate it 
will move in a piston-like manner owing 
to the stiffening* of that part due to its 
domed shape, and owing to the stiffening 

45 of the part 8 bending movements will be 
limited to the annular corrugations in the 
zones between the depressions 9 and the 
clamped edg*e 10 and periphery of the zone 
7 respectively. In view of the fact that 

£Q the maximum bending movements lend to 
take place in the zone between the edge of 
the dome 7 and the depressions 9, the 
clamping member employed for securing 
the- diaphragm in position may be of a 

55 "width equal to the width of the flange 10 
so as to confine substantially all bending 
movements to the corrugation in the a'bove 
mentioned inner zone although, the inner 
edge of said clamping ring is preferably 
spaeed from the ends of the depression 9 
so as to provide for two circumferential 
bending zones. 

In the example shown in the figure an 
annular flange projects from the end of the 

£5 central zone 7, and serves as a carrier for 



a speech coil, the ends of which are desig- 
nated 13 and 14. This flange may be 
secured to the diaphragm in any con- 
venient way or it may be formed inte- 
grally therewith, thus for instance, it may *jq 
be formed by a skirt i)ortion of the dome 
7 projecting hey on d the plane of the 
annular pai m t of the diaphragm. In view 
of the considerable bending movements 
which may result from constructing a dia- JJ5 
phragm in a manner according to the 
present invention it may be found that 
there is a tendency for the wire of the 
speech coil to fracture if it is caused to 
bend in unison with the diaphragm. In $o 
order to prevent this I preferably provide 
loops 15, 16 in the parts of the wires adja- 
cent to the corrugation 12 and if desired 
similar loops may be provided adjacent to 
the corrugation 11. $8> 

Although in the above example I have 
shown the centre part of the diaphragm in 
the form of part of a sphere I wish it to 
be understood that such part may be of 
many other suitable shapes, the essential go 
requirement being- that this part *be suffi- 
ciently stilt to be capable of moving in a 
pistoii-llke manner and that the peripheral 
part be sufficiently flexible to permit of 
this iaoverne?tt. 95 

Whilst I have hereinbefore given one 
example oi a diaphragm according to thin 
invention i wish it to be understood that 
the specific details may be varied or modi- 
fled without departing from the scope 100 
thereof. Thus, for instance the dia- 
7#hra<rm mav be made from anv suitable 
material and of any desired dimensions 
and may be used in various forms of sound 
recording 1 or reproducing instruments and 105 
r.ny suitable means may be employed for 
si iirening the centre part of the diaphragm 
and for stiffening the desired parts of the 
flexible zone thereof. Moreover, whilst 
in some cases a diaphragm according to 110 
this invention can be formed by a single 
stamping operation or any other suitable 
method of making such diaphragm may 
be employed. 

Having now particularly described and 115 
ascertained tlie nature of my said inven- 
tion and in what manner tire same is to 
be performed, I declare that what I claim 
is : — 

1. A diaphragm for acoustic devices hav- 120 
ing a central part or zone adapted to 
vibrate in a piston-like manner, an outer- 
part or zone adapted to be clamped or 
otherwise secured to a suitable support, 
and an intermediate zone between said 125 
damped edge and central zone, said inter- 
mediate zone being stiffened in a radial 
direction at a series of spaced points and 
having an annular corrugation or the like 
defining its inner and ; or outer limits, said **** 
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annular corrugation or corrugations 8. A deviee as claimed in any of the pre- 

being spaced from sard stiffened points. ceding claims in which the desired stiffness 

- i A. dla Pf ra ff ttl as claimed in claim 1 is imparted to the central zone of the dia- 

_ 1* waich said intermediate zone is stiffened phragm by suitably deforming such part 

^ by means of a plurality of spaced bosses, from a plane condition. lk 
depressions corrugations or the like 9. A device as claimed in any of the * 

formed in the material forming said dia- preceding claims in which the central zone 

pnragm. 0 f ^he diaphragm is of dome shape, for 

•in i • \ device as claimed in either of instance in the form of a part of a sphere. 

SkiU" ^ ln Wluch t2ie imusr eads of 10 - A device as claimed in any of the 5Q 
tne strftened parts of the intermediate zone preceding claims characterised in that it 
are spaced from the periphery of the is formed from thin sheet metal for in- 
central part or zone of the diaphragm so stance aluminium or Duralumin (Regis- 
4 . 5 s *? tor ^ an annular zone in which tered Trade Mark). 

*o bending movements may readily take 11. A device as claimed in any of the 55 

P a* & \ t 4 preceding claims in which the diaphragm 

A device «as claimed m any of the is formed by means oi a single stamping or 

preceding claims in which the outer ends pressing operation. 

of the stiffened parts of the intermediate 12. A device as claimed in any of the 

zone are space* from the clamped peri- preceding claims in which a flange or the 60 

pnery ot the diaphragm so as to form an like for carrying a speech coil is secured 

annular zone in which bending movements to or formed integrally with part of the 

may readily take place. diaphragm, 

0. A device as claimed in any of the 13. A device as claimed in any of the 

^ preceding^ claims, whiel the intermedin preceding claims in which a speech coil is 65 

ate zone is stiftened by means of a plur- mounted thereon and the ends of said 

?-i j - & P a ? ed .bosses, depressions or the speech coil are looped at or adjacent to the 

like disposed substantially radially in an part or parts of the diaphragm to which 

annular zone. bending movements are substantially con- 

30 b. A device as claimed in elaim 5 in fined. TO 

which the bosses depressions or the like " 14. A diaphragm for acoustic devices 

substantially uniform stiffening substantially as hereinbefore described or 

qualities throughout their radial length, as shown in the accompanying drawings. 
7. A device as claimed in any of the 0 

35 preceding claims in which the bosses, de- Dated this 2nd day of December 1932. 
pressions or the like are substantially of For the Applicant 

tapered form, the narrow ends of said EBAim E. DEHF & Co 

bosses depressions er the like being Chartered Patent Agents" 

directed towards the central zone of the Eingsway House 

40 diaphragm, 103 Eingsway, London, W.C. 2. 



Kedhul: Printed for His Majesty's Stationery Office, hy Love & Malcomson, Ijtd.— 1933, 



1SDOCJD- <GB 



.39331 3A i > 



393,313 COMPLETE SPECIFICATION 



/ SHEET 




Matby & Sons, Photo-Lithe. 



JSDOCID: <GB. 



.39331 3A_ J > 



